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DETAILED ACTION 
Claim Objections 

1 . Claims 17,19,and 24, objected to because of tine following informalities: The 
language "capable of is suggested to change to "is", or the like . Appropriate correction 
is required. 

Claim Rejections - 35 USC § 103 

2. The following Is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 17-18 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tingleff et al (US Patent 4424038) in view of Zheng et al. (US Patent 
6184816). 

As per Claim 17, 20 and 22 , Tingleff et al. teach Flight simulator for training the pilots 
conditions, the flight simulator comprising: 

a module (1) for control of the simulator modes ( to prepare a training scenario, a file is 
placed in a memory of the simulator for the flight to be simulated)(col. 4, lines 8-1 0) 
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capable of choosing a training scenario and controlling operation of the simulator 
modules, 

a training scenarios database (as mentioned previously an almost infinite variety of 
training scenarios my be created )(col. 6, lines 11-14) module (2) 

a module (3) for commutation of the simulator ( to prepare a training scenario, a file is 
placed in a memory of the simulator for the flight to be simulated)(col. 4, lines 8-1 0) 
modules, 

a module (4) (fig 2., element sensor, is real-time)for imitation of outside visual situation, 
visual part of the air space and ground surface in real time, 

a module (6) for simulation of the pilot workplace( to prepare a training scenario, a file is 
placed in a memory of the simulator for the flight to be simulated)(col. 4, lines 8-10) , 
a module (5) (fig.2 , element control panel switches) for simulation of the aviation 
instrument panel with indication of the of aircraft engine modes, 
a module (8) (fig.2, element control panel) for simulation of the controls for the aircraft 
units and systems, 

a module (7) (fig. 2, element attitude and velocity) for simulation of the ambient 

parameters, 

a module (1 1 ) for simulation of the aircraft dynamics ( to prepare a training scenario, a 
file is placed in a memory of the simulator for the flight to be simulated)(col. 4, lines 8- 
10) capable of forming signals imitating the aircraft forces and moments according to 
the training scenario, and transmitting the signals to the module (6) for simulation of the 
pilot workplace, module (5) for simulation of the aviation instrument panel, and module 
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(4) for imitation of outside visual situation on the basis of information from the module, 
from the training scenarios database module (2), and from the module (8)for simulation 
of the controls for the aircraft units and systems, 

a system for evaluation of the pilot actions (Actions of the pilot and other air crewmen 
responsive to the training scenario are recorded for evaluation after the training 
flight)(col. 4, lines 1-3) capable of estimating correctness of the pilot actions against the 
flight situation hazardous for the aircraft on the basis of information received from the 
module (4) for imitation of outside visual situation and the module (5) for simulation of 
the instrument panel. 

Tingleff et al. did not teach a aircraft system including a module (9) for simulation of the 
wake vortex situation capable of determining the vortex generator wake vortex path as 
the set of the vorticity region centers and intensity on the basis of information from the 
training scenarios database module (2) and of information from the module (7) for 
simulation of the ambient parameters, 

a module (10) for simulation of wake vortex perturbation effects on the 
aircraft capable of evaluation of the aircraft additional forces and moments induced by 
the vortex generator wake vortices on the basis of information on the wake vortex path 
and intensity received from the module (9) for simulation of the wake vortex situation, of 
information on the aircraft parameters received from the training scenarios database 
module (2), and of information on the aircraft position, flight velocity, angular rates, and 
geometrical characteristics received from the module (1 1) for simulation of the aircraft 
dynamics. 
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Zheng et al teach a simulation containing a module (9) for simulation of the wake vortex 
situation capable (this information is combined or utilized on board the aircraft to 
develop a real-time airborne model of where these hazardous phenomenon (vortex) are 
likely to be encountered) (col. 7, lines 29-32) of determining the vortex generator wake 
vortex path as the set of the vorticity region centers and intensity on the basis of 
information from the training scenarios database module (2) and of information from the 
module (7) for simulation of the ambient parameters, 
a module (10) for simulation of wake vortex perturbation effects on the 
aircraft (the terrain data may be used by the predictive modeling s)capable of evaluation 
of the aircraft additional forces and moments induced by the vortex generator wake 
vortices on the basis of information on the wake vortex path and intensity received from 
the module (9) for simulation of the wake vortex situation, of information on the aircraft 
parameters received from the training scenarios database module (2), and of 
information on the aircraft position, flight velocity, angular rates, and geometrical 
characteristics received from the module (1 1 ) for simulation of the aircraft dynamics. 
It would have been obvious for some one skilled in the art at that the time of the 
invention to include a simulation of a vortex situation in the system as taught by Zheng 
et al. for the purpose of enhancing the capability of Tingleff et al. for accepting additional 
flying simulation parameters base on weather conditions such as turbulences. 

As per claim 18, Tingleff et al teach simulator wherein said module (6) for simulation of 
the pilot workplace is made with a possibility of changing its attitude (the pilot of the 
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aircraft, and otiier cooperating crewmen will make course changes, altitude 
clianges)(col. 3, lines 51-53) and is equipped with the device for dynamic imitation of 
flight. 

As per claim 21, Tingleff et al teach simulator wherein said training scenarios (as 

mentioned previously an almost infinite variety of training scenarios my be created )(col. 
6, lines 1 1-14 ) are chosen from the group including takeoff and landing at a ground 
airdrome, takeoff and landing at the aircraft carrier, individual and formation flight, and 
flight refueling. 



Allowable Subject Matter 



As per claim 24-29, none of the prior record teaches the combined features of Flight 

simulator for training in pilotage under the conditions when the pilot receives information 

on the forecasted possibility of the aircraft encounter with the vortex generator wake 

vortex danger area and additionally, the flight simulator comprising: 

a module (1 ) for control of the simulator modes capable of choosing a training scenario 

and controlling operation of the simulator modules, 

a training scenarios database module (2) 

a module (3) for commutation of the simulator modules, 

a module (4) for imitation of outside visual situation, visual part of the air space and 

ground surface in real time, 

a module (6) for simulation of the pilot workplace. 
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a module (5) for simulation of the aviation instrument panel with indication of the of 
aircraft engine modes, 

a module (8) for simulation of the controls for the aircraft units and systems, 
a module (7) for simulation of the ambient parameters, 

a module (9) for simulation of the wake vortex situation capable of determining the 
vortex generator wake vortex path as the set of the vorticity region centers and intensity 
on the basis of information from the training scenarios database module (2) and of 
information from the module (7) for simulation of the ambient parameters, 
a module (10) for simulation of wake vortex perturbation effects on the aircraft capable 
of evaluation of the aircraft additional forces and moments induced by the vortex 
generator wake vortices on the basis of information on the wake vortex path and 
intensity received from the module (9) for simulation of the wake vortex situation, of 
information on the aircraft parameters received from the training scenarios database 
module (2), and of information on the aircraft position, flight velocity, angular rates, and 
geometrical characteristics received from the module (1 1 ) for simulation of the aircraft 
dynamics, 

a module (1 1 ) for simulation of the aircraft dynamics capable of forming signals imitating 
the aircraft forces and moments according to the training scenario, as well as additional 
forces and moments induced by the vortex generator wake vortices, and transmitting 
the signals to the module (6) for simulation of the pilot workplace, module (5) for 
simulation of the aviation instrument panel, and module (4) for imitation of outside visual 
situation on the basis of information from the module (10) for simulation of wake vortex 
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perturbation effects on the aircraft, from the training scenarios database module (2), and 
from the module (8)for simulation of the controls for the aircraft units and systems, 
a system for evaluation of the pilot actions capable of estimating correctness of the pilot 
actions against the flight situation hazardous for the aircraft on the basis of information 
received from the module (4) for imitation of outside visual situation and the module (5) 
for simulation of the instrument panel, 

a module (17) of parameters of the vortex perturbation danger area comprising: 
a unit (20) for evaluation of perturbation hazard capable of estimating the perturbation 
hazard level at the given point according to the chosen hazard criteria for the aircraft 
additional aerodynamic forces and moments induced by the vortex perturbations on the 
basis of information received from unit (16) for determination of the forces and 
moments, which belongs to the module (10) for simulation of wake vortex perturbation 
effects on the aircraft; 

a unit (21 ) for determination of danger points where the additional forces and moments 
induced by the vortex perturbations are dangerous; the unit is capable of determining 
the coordinates of points belonging to the danger area according the hazard criteria 
based on information received from the unit (20) for evaluation of perturbation hazard; 
a unit (22) for determination of the vortex perturbation danger area capable of 
calculating the danger area geometrical characteristics on the basis of information 
received from the unit (21) for determination of danger points and transmitting the 
corresponding information; 
and a warning module (18) comprising: 
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a unit (23) for selection of the delay time capable of calculating the time period within 
which the aircraft has at least a possibility of a flight evasive maneuver providing 
evasion of the aircraft from the generator wake danger area after the signal warning 
against the possibility of wake encounter has been received; 

a unit (24) for simulation of the control plane capable of calculating the delay distance, 
which equals to the distance covered by the aircraft during the delay time, modeling the 
control plane situated in front of the aircraft perpendicular to its flight direction at the 
delay distance, and determining the forecasted time necessary for the aircraft to gain 
the control plane in the inertial frame; 

a forecasting unit (25) capable of determining the generator wake path in the form of the 
set of the generator vorticity region centers with respect to the inertial frame and of the 
intensity of the generator wake vortices at the forecasted time on the basis of 
information from the unit for simulation of wake vortices in the module for simulation of 

vortex situation; 

a unit (26) for calculation of the intersection points capable of determining the 
coordinates of the intersection points of the generator wake vortex trajectory and the 
control plane at the forecasted time of the aircraft flight through it; 
an areas and regions forming unit (27) capable of forming around the intersection point 
of the wake vortex path and the control plane of the wake vortex danger area in the 
form of the set of the generator vorticity danger areas, where the entering aircraft may 
have the flight parameters exceeding the admissible limits; forming in the control plane 
of the area of the aircraft forecasted positions at the forecasted time of the aircraft 
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intersection witli tlie control plane with due regard to the flight regulations; forming 
around the region of the aircraft forecasted positions of the alert area; the information on 
the entrance of the wake danger areas into the alert area will be provided to the user; 
a transformation unit (28) capable of calculating the coordinates of the area of the 
aircraft forecasted positions, of the alert area and of the wake vortex danger area in the 
aircraft frame; 

first intersection conditional test unit (29) capable of calculating the distance from the 
alert area to the wake vortex danger area and marking its nulling; 
second intersection conditional test unit (30) capable of calculating the distance from 
the area of the aircraft forecasted positions to the wake Vortex danger area and marking 
its nulling, 

an indication unit (31) containing at least one indication device capable of indicating the 
nulling of the distance from the alert area to the generator wake vortex danger area; 
an emergency indication unit (32) containing at least one indication device capable of 
indicating the nulling of the distance from the area of the aircraft forecasted positions to 
the danger area of the generator wake vortices and said indication device capable of 
indicating the nulling of the distance from the alert area to the generator wake vortex 
danger area and said indication device capable of indicating the nulling of the distance 
from the area of the aircraft forecasted positions to the danger area of the generator 
wake vortices are chosen from the group containing devices of visual, audio and tactile 
indication, 

a module for simulation of noise, optical and dynamic effects. 
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a module of visualization including a visualization device capable of forming the image 
at least of the area of the aircraft forecasted positions and wake vortex danger areas on 
the basis of information received from the warning module, 

a system for evaluation of the pilot actions capable of estimating correctness of the pilot 

actions against the flight situation hazardous for the aircraft on the basis of information 
received from the module (4) for imitation of outside visual situation and the module (5) 
for simulation of the instrument panel. 

4. Claim 23 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. None of the prior record further teaches the 
simulator system (12) for estimation of the pilot actions comprises a memory device for 
saving information on the coordinates of the control plane, area of the aircraft 
forecasted positions and wake vortex danger areas of vortex generators located in the 
aircraft vicinity at least within the time of emergency indication of the nulling event for 
the distance from the area of the aircraft forecasted positions to the danger area of the 
vortex generator wake vortices. 

5. Claim 19 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. None of the prior record further teaches a 
simulator wherein said module (9) for 

simulation of the vortex situation comprises: 
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a unit (13) for simulation of vortex generator dynamics including the vortex generator 
tracker capable of receiving information on the vortex generator position, motion 
parameters, geometrical and weight characteristics from the scenarios database 
module (2) and the memory unit capable of storing information on the vortex generator 

position and motion parameters; 

a unit (14) for simulation of wake vortices including the wake vortex tracker capable of 
determining the vortex generator wake vortex path in the form of the set of the vorticity 
region center trajectories and intensity on the basis of information from the module (7) 
for simulation of the ambient parameters and module (13) for simulation of vortex 
generator dynamics and also capable of saving the information on the coordinates of 
points of the vortex generator wake vortex path in the form of the set of the vorticity 
region center trajectories and intensity; 

and said module (10) for simulation of wake vortex perturbation effects on 
the aircraft should comprise: 

a unit (15) for the aircraft schematization capable of calculating the set of the aircraft 
geometrical characteristics necessary for calculation of the aircraft additional 
aerodynamic forces and moments induced by the vortex generator wake vortices on the 
basis of information on the aircraft type and configuration the training scenario database 
module (2), and a unit (16) for determination of the above mentioned forces and 
moments on the basis of the information on the coordinates of points of the vortex 
generator wake vortex path in the form of the set of the vorticity region center 
trajectories and intensity saved by the unit (14) for simulation of wake vortices and of 
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information on the aircraft position, flight velocity, angular rates, and geometrical 
characteristics received from the module (1 1 ) for simulation of the aircraft dynamics. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Zeier (US PGPUB 20010041326) discloses a simulator for 
aircraft flight training . 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to QUINTIN LATHAN JR whose telephone number is 
(571)270-3846. The examiner can normally be reached on Monday-Thursday Alt- 
Friday 7:30 AM to 5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Long Nguyen can be reached on 571-272-1753. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



QJL 

/Taghi T. Arani/ 
Supervisory Patent Examiner 
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